THE treatment of certain definito diseases by what we now call medical hydrology appears to be one of the oldest forms of practical therapeutics. The fact that certain obviously sick people derived benefit from a course of 'baths and waters" has been a matter of common observation from the earliest times. As the result of accumulated experience, and by a process of trial and error, certain particular disorders have come to be generally recognized as specially amenable to this form of treatment. As the knowledge of physiological action of baths and natural medicinal waters has increased, it is becoming more widely realized that such benefits as they are able to confer, lie more in their power to restore to the normal the physiological errors associated with the beginnings of disease, than in their capacity to affect any organic changes already well established.
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Most chronic diseases are preceded by a more or less prolonged stage in which errors of function are the main-in many cases, the only-feature, and when we repeat the truism that the earlier the stage of the disorder for which the patient seeks advice, the more likely is a cure, what is really meant is that the benefits resulting from any kind of treatment are mainly confined to the correction of functional disorder. That being the case, it is a question whether we should not, to a certain extent, alter the perspective of our views on the therapeutic value of hydrology, and consider whether in addition to its undoubted value in the relief of certain definite and well established diseases, it should not be regarded as of wider and equally valuable application as a form of preventive medicine.
The present time appears peculiarly suitable for considering any readjustment and fresh orientation of our views on the subject, as we see evidence on every side that the value of hydrology is becoming more widely recognized in quarters where hitherto it would appear to have been of small account. The recent establishment in London, of the Red Cross Clinic for Rheumatic Diseases with its subsidiary stations, the suggestion that similar institutions should be provided in certain provincial towns, the numerous large and well-organized clinics on the same lines in various countries in Northern Europe, and the efforts made on the part of some of the Friendly Societies to provide spa treatment for their members, as an additional benefit, all testify to the high estimation in which balneology and allied forms of physiotherapy are now held by public authorities, the population generally, and more particularly, those responsible for the welfare of the -working classes. Though treatment at such clinics is necessarily deficient in many of the advantages and amenities of treatment at a well-equipped spa, it undoubtedly supplies a want, and as time goes on, and the value of -physiotherapy is more generally admitted, there will probably be some similar institution in nearly all large centres.
In view of the increased facilities for treatment that are now, and will be in the future, afforded at these numerous clinics, the question arises whether they may not be even more valuable in the prevention of disease than in its subsequent treatment.
In order to establish the thesis that medical hydrology is of definite value as a form of preventive medicine, it is necessary to consider briefly the physiological effects of this form of therapy, and then inquire how far they are applicable to the restoration of those functional derangements which precede and eventually lead to organic disease. It is neither practicable nor advisable to attempt to give here any detailed account of the physiological principles of hydrology, but in so far as it is possible to epitomize the aims and objects of this form of treatment in a few words, we may say that they are:
(1) To increase elimination. This is the first and perhaps the most important object. Detoxication and the clearing out of waste products by the suitable action of waters and baths on the bowel, kidneys, and more particularly the skin, must always accompany, if they do not precede, any other hydrological measures.
(2) To train the cutaneous responses to heat and cold, thereby improving the circulation of the blood in the cutaneous areas, and providing for the constant and delicate adjustments necessary to stabilize the heat regulating mechanism of the body.
(3) By irrigating the muscles and subcutaneous tissues with a free and more active circulation of blood, to remove toxins and fatigue products, and with the assistance of massage or other forms of manipulation, to render the tissues more supple and remove stiffness and pain.
(4) Indirectly, by improving the adaptability and elasticity of the peripheral circulation, to adjust the load on the heart, and improve the functional efficiency of the cardiac muscle and cardio-vascular system generally.
(5) By suitable stimulation of sensory nerve-endings in the skin, to improve the delicacy of reactions to heat, cold and other external agencies, improve general nervous " tone " and facilitate the adjustments constantly required between the peripheral and the splanchnic circulation.
(6) By improving the blood-supply and nervous reactions of the tissues and organs generally, coincident with more rapid removal of waste products, to stimulate chemical activity and improve general metabolism.
Though this list of objects may appear at first sight formidably ambitious, I think it may be justly claimed that it is possible to procure many of these various effects. A course of hydrological treatment mav be said to constitute a comprehensive, and on the whole, an efficient form of physiological training, and it remains to be seen how far it may be adapted to serve the ends of preventive medicine.
Amongst the important if somewhat insidious factors in the production of chronic diseases, neglect of the skin itself must certainly be seriously considered. The sedentary life imposed on a large proportion of the population, together, in many cases, with the habit of wearing too much clothing, results in a diminution of cutaneous activity, implying a diminution in the excretion of urea, sodium chloride and certain ill-defined toxins, and thereby imposing extra work on the kidneys. The delicate vaso-motor reactions to heat and cold become less responsive, and instead of feeling reasonably comfortable under the varying conditions of a changeable climate, the patient becomes unduly sensitive to heat on the one hand, and, more particularly, to cold on the other. The vaso-motor instabilities which find their expression in erythromelalgia, cold cyanosed extremities, chilblains, ischoemic spasm, and abnormal sensibility to cold, which occur in certain types of patient, are sufficiently well known to everyone. Whether they are themselves provocative of disease, or whether they are merely the earlier manifestations of some underlying cause, such as chronic infection, which ultimately expresses itself in terms of organic disease, is a debatable point. In the case of the so-called "rheumatic child " there is reason to think, as was ably pointed out by Dr. R. L. J. Llewellyn in his Presidential address to this Section in 1925,1 that these vaso-motor instabilities are indicative of a " rheumatic diathesis "-a condition which, whether inherited or acquired, lowers the child's resistance to a subsequent rheumatic infection. They are in any case precursors in point of time to the more obvious signs of rheumatic infection occurring in joints, nervous system, or heart, and quite apart from the discomforts and disabilities they entail in themselves are undoubtedly a source of lowered vitality in so far as they cause a deficiency of cutaneous exeretion, interference with regulation of temperature, and reflex congestion of the splanchnic circulation. Under these circumstances it is obvious that such measures as are available should be taken to remove them. That cutaneous sensibility and vaso-motor responses to changes of temperature can be greatly improved by proper training no one will dispute.
Apart from a suitable regime in other respects, a careful gradation of temperatures in immersion baths, together with douches, and friction to promote an active reaction, offer the best means of attaining this end. Whenever it is practicable a properly devised course of treatment at any well-appointed health resort will, as a preliminary to other measures, prove of the greatest benefit to these so-called "rheumatics" or rather "pre-rheumatic " children. So far as my own experience goes, it is an almost unknown thing for a child, other than an occasional case of Still's disease, for which hydrological treatment is of limited value, to be sent to a health resort for a course of treatment. Such luxuries are almost invariably reserved for their elders and betters. Yet I venture to think that we might often do more good to these children than to many of their crippled or rheumatic old relatives whom we are so often called upon to treat. When, as is no doubt very frequently the case, it is not practicable to send these juvenile patients to a health resort, a great deal can be done to train their cutaneous reactions by simple measures carried out in their own homes. As this training or hardening process must be continued over a long period of many months, a course" at a watering place can, at the best, only be regarded as a preliminary measure. For their successful treatment, so far as hydrological measures are concerned, nothing is really required beyond the ordinary domestic bath, supplemented by some form of needle bath or shower. The exact gradations and alternation of temperature are matters to be determined for each individual case. The main principles to be observed are that the reductions of temperature should be gradual, that cold applications should not be sufficiently drastic to prevent a healthy reaction, and that the process of re-education should be continued for a sufficiently long time.
Turning to adults, we find that sluggishness of cutaneous vaso-motor responses and deficiency of sweat are largely responsible for the various types of "muscular rheumatism" and fibrositis. The tendency at the present day to label all forms of muscular rheumatism as fibrositis and regard all forms of fibrositis as due to infection would appear to be in some respects erroneous. Clinical evidence goes to support the view that a large proportion, at any rate of the less severe cases of "muscular rheumatism," are due either to accumulation of fatigue products, especially lactic acid in the muscles, or to autogenous toxins of gastro-intestinal origin. It is a matter of everyday experience that prolonged pain and stiffness of some severity may follow excessive exertion in those who are out of condition, especially if they are no longer young. If the action of the muscles, or groups of muscles involved, though repeated often enough to cause fatigue, is not sufficiently strenuous to make the patient sweat, or, if he gets cold after exertion, the stiffness and pain are likely to be more severe. It would appear as if the inadequate blood-supply to the muscles allows the accumulation of lactic acid, and possibly of other fatigue products, which act as an irritant either to the muscle fibres themselves, or to the strands of connective tissues which bind them together. It has been shown that when the amount of lactic acid present in the muscle reaches about 0 4%, a condition of complete fatigue results, in which the muscle fibres no longer contract, and that when it reaches 0 6%, a condition analogous of rigor mortis ensues. Furthermore, the production of lactic acid from the glycogen stored in the muscles is an anaerobic process, whereas its removal, largely due to reconversion into glycogen, is an oxidative process and dependent on a free supply of blood to the muscle. As the time goes on these attacks of muscular rheumatism, dependent upon exertion, tend to become more easily induced and more prolonged in duration. The repeated attacks of irritation, due to strain, and the accumulation of fatigue products have resulted in a definite organic fibrositis of the interstitial bands of connective tissue, and the patient becomes a " chronic rheumatic," for whom a cure " is out of the question, and temporary relief the best that can be hoped for.
Much may be done by timely hydrological interference, to prevent this sequence of events. Relaxation of muscle by hot immersion baths, stimulation of bloodsupply and cutaneous reactions by douches and massage, and a more free elimination of fatigue products and toxins by way of the kidneys and skin, remove the earlier symptoms of what may otherwise become a serious debility.
In the more widespread and serious type of fibrositis characterized by the deposition of nodules and sheets of what is virtually scar tissue in the fascim tendon sheaths, nerve sheaths, and so forth, the superficial vaso-motor reactions to variations of temperature are usually well marked. Patients with general fibrositis are extremely frigi-sensitive, suffering great discomfort from exposure to the slightest current of cold air. The more heavily they clothe themselves, the more their natural temperature reactions fall into abeyance and the more they seem to feel the cold. The diminished supply of blood to subcutaneous tissues and fascih impedes the rapid removal of toxins, or possibly of bacteria themselves, from these areas, and undoubtedly promotes the development of fibrositis. Though it may not be strictly correct to speak of treatment by baths, massage and so forth as being preventive in the face of a disease which is already established-yet provided that it is instituted early enough, this type of treatment may truly be said to be preventive-if carried out with vigour and repeated from time to time-of many of the most painful and crippling effects of the, disorder.
It is, perhaps, in those conditions usually described as diseases of metabolism, such as obesity, gout, glycosuria and the metabolic disorders of the menopause, that hydrology offers the widest field in preventive medicine.
Obesity.-When we come to consider the preventive treatment of obesity we are at once confronted with the fact that various factors are usually at work to produce the condition. Any course of treatment likely to achieve an appreciable measure of success must take into consideration not only the matter of diet, but the question of endocrine balance and of chronic toxwmia. Just as a normal healthy condition of body and weight depends on a true balance between the energyproducing katabolic sympathetic on the one hand and the energy-conserving anabolic parasympathetic on the other, so any notable addition of fatty deposit depends ultimately on a want of balance between the two. While the association of obesity with pituitary or thyroid dystrophies is universally admitted, it is not so generally recognized that the ordinary type of general obesity is also largely due to want of balance between the parasympathetic pancreas, on the one hand, and the sympathetic pituitary thvroid and adrenals on the other. The onset of obesity is not always to be explained in the terms of food and exercise. Many men and women tend to put on weight at middle age, not owing to any notable change of habits, because of any sudden access of gluttony or disinclination for exercise, but because for some reason or other, their sympathetic endocrines have become relatively inefficient. Among the causes of sympathetic exhaustion, chronic infection-intestinal or otherwise-must always be seriously considered. The fact that obesity frequently follows acute long-continued toxa3mia, such as enterie fever, has long been recognized, and it is probable that in many other cases chronic infection, though often unsuspected, plays a more important part than is usually recognized.
Whatever treatment it is decided to adopt for the cure of obesity, everyone will agree that it should be commenced at the earliest possible moment. We all know how difficult it is to reduce the weight of a person who has been steadily putting on fat for years. The main indications, in addition to regulation of diet and removal of intestinal toxLemia by suitable waters or drugs, are firstly, to promote the katabolism of fat by hot immersion baths, vapour baths, or radiant heat, and secondly, to promote endocrine activity by the stimulating action of massage douches, needle baths, alternating spinal douches and so forth on the skin. As obesity is more often the expression of debility than of superabundant health, it is important to regulate the treatment in such a way that no further debility ensues.
Gout.-The treatment of gout by hydrology has always been regarded as one of the most successful features of this form of therapy. The object is not only to remove or mitigate the effects of previous attacks, but to prevent the occurrence of fresh ones, and in order to accomplish this we must have a clear conception of the primary underlying causes which we hope to remove. That gout is the result of disordered metabolism of nucleins whereby an undue proportion of purin bodies, instead of being excreted in the form of soluble urea, remains in the body as urie acid, and is eventually precipitated in the form of gouty deposits, everyone will agree. Also that the presence of uric acid in itself is not sufficient to cause gout.
There must be some abnormal vulnerability of the joint structures, such as does not exist in other conditions, such as leuktmia, in which the uric acid content of the blood is enormously raised. What we have to do is to take the investigation a stage further back and inquire why certain patients develop this metabolic kink on the one hand, and undue vulnerability of joint cartilages on the other. Now all clinical evidence goes to show a close connection between gout and gastro-intestinal disorders. The association of gout with habitual good living, lack of exercise, and portal congestion is too obvious to require elaboration, and frequency with which an attack is immediately preceded by symptoms of dyspepsia is equally well known. It is a mistake, however, to assume that the association of gout and the functions of digestion is necessarily and entirely a matter of the purin bodies in the diet. An attack of gout is not a matter of mathematics to be expressed in terms of a uric acid equation. Excess of sweets or starchy food is just as likely, if not more so, to precipitate an attack as an excess of meat. The true relation of gastrointestinal disorder and gout lies in the occurrence of abnormal fermentations and intestinal toxoemia. It is rather as Professor Walker Hall puts it, "a condition of insufficient cellular resistance against the absorption of intestinal or autogenous poisons, leading to the formation of imperfectly formed metabolites." Once these abnormal fermentative actions, whether bacterial or otherwise, have become an established habit, attacks of gout will persist no matter how carefully you diet your patient. As Goodhart remarked, " Though you absolutely exclude all uric-acid forming food . . . you may wither up your patient into a shrivelled, juiceless prematurely-aged being, and there will yet, by some means or another, under favourable conditions, be squeezed out of his tissues enough uric acid to form a large deposit of crystalline matter in his urine." The essential treatment in the prevention of gout must always be the removal of gastro-intestinal putrefaction. Drug treatment, in order to be successful, must be based on the same lines. As Luff remarks, " the classic remedies for gout have only two things in common; one that they relieve gout and the other that they check intestinal putrefaction, or diminish the absorption of its products or promote their elimination from the system."
These being the aims that we have or ought to have in view, it is obvious that the preventive treatment of gout offers a wide field for useful activity at many of our various health resorts. Removal of intestinal toxins, stimulation of digestion and relief of portal congestion by suitable waters, cautious stimulation of metabolic activity by warm immersion baths, hot douches and so forth, and the promotion of more efficient elimination by the skin and kidneys combine to form ideal methods of rectifying the antecedents of gout.
Glycosuria.-The claim that treatment by therapeutic baths or medicinal waters, or both combined, may have any appreciable effect in preventing glycosuria and diabetes, may at first sight appear somewhat extravagant. So long as we regard an organic destruction of the islands of Langerhans with consequent diminution in the secretion of natural insulin as the paramount cause of diabetes, it is obvious that no form of therapeutics other than diminution of carbohydrates on the one hand, and substitution of insulin from pigs or sheep on the other, is likely to be of any serious avail. We all recognize however that diabetes, even the so-called " true " diabetes, with hyperglyvacmia and a typical sugar-tolerance curve, varies considerably in type, as between the young and the middle aged, and if we consider the circumstances which commonly lead up to what his doctor probably calls " a little gouty glycosuria," say in a middle-aged man, a condition which, if untreated, inevitably degenerates into a " true diabetes" we are led to think that in the earlier stages we are dealing with what is at any rate mainly a functional disorder rather than an organic disease. Professor Crile is, I think, responsible for the saying that " when stocks go down in Wall Street, diabetes goes up in New York," a saying which epitomizes many of the factors leading to the onset of glycosuria. The life of a business man with big interests and heavy responsibilities is apt to be fraught with varying emotions and excitements, leading to stimulation of the sympathetic, over-action of the suprarenal and excessive liberation of sugar from the glycogen stored in the liver and muscles. The exercise necessary to use up this sugar is not taken. Beyond an occasional or weekly round of golf his exercise is probably limited to pacing up and down the office carpet evolving plans for successful commerce. Pancreatic efficiency, on the other hand, leads to diminution. Abnormal sympathetic activity tends in itself to inhibit the action of the pancreas and the latter is further embarrassed by lack of exercise and portal congestion. Thus we have a purely functional disturbance of balance, excess of sugar liberated from the store on the one hand, and on the other a deficiency of natural insulin to deal with it. Such a condition is obviously one that lends itself to a course of hydrological treatment. Rest from agitation and excitements, and removal of portal congestion by salines, laxatives or other waters, and improvement in general circulation and muscular efficiency by baths, massage, and regular exercise, all combine to remove the various functional deficiencies involved.
The climacteric. Though, in theory, the climateric must be regarded as a normal phase in the life of a woman and as such should entail nothing more than trivial and temporary inconvenience, it happens as a matter of fact that a large proportion of women at the " change of life" suffer very definite metabolic disorders. The complete readjustment of endocrine balance implied by the diminution and ultimate cessation of ovarian activity fails to take place. The normal close relationship between the ovary on the one hand, and the thyroid, pituitary and adrenals on the other, no longer obtains, and in the absence of ovarian stimulus, these latter glands suffer a marked diminution of physiological activity with results with which we are all fairly familiar. Obesity, either of the general, or hypo-pituitary, or more often of the hypo-thyroidic type, is one of the commonest results, frequently accompanied by a somewhat characteristic type of villous arthritis affecting the knees and occasionally the wrists or other joints. The middle-aged woman of increasing weight, with a general thickening and loss of elasticity of subcutaneous tissues, due to widespread pannicular deposits, and complaining of painful, creaky, swollen knees, is sufficiently familiar to you all, and presents disabilities which, if allowed to go on, are going to impose a serious handicap to her for the rest of her life. I venture to think that there is no class of patient for whom treatment by balneological and allied methods is more likely to prove of benefit from the point of view of preventive medicine than the woman at the climacteric. A general diminution of metabolic activity with corresponding lowering of bodily temperature is a constant feature in these patients. Relatively hot immersion baths by which it is possible to raise the body temperature by anything up to four or six degrees Fahrenheit, from which it gradually falls to normal after two or more hours, forms a very valuable factor in treatment, especially when combined with massage, douches or such other measures as may seem to meet the case. Though endocrine therapy, especially thyroid, is of undoubted value in many of these cases, its value is greatly increased by combination with measures such as I have indicated above. Speaking of the sudden hot flushes and other disconcerting thermal phenomena so common at this period, Dr. Leonard Williams refers to the fact that " any kind of balneary measures, such as vapour baths, light baths, or hot packs, which succeed in raising the temperature to normal for an appreciable time, will afford more relief from these unpleasant symptoms than any drugs or hormones given by the mouth."
Hyperpiesis.-In spite of all that has been said and written about hyperpiesis or idiopathic high blood-pressure, so little is really known about its wetiology that it is not easy to formulate any principles of preventive treatment either by hydrological or any other means. The popular assumption that it is due to some form of auto-toxaemia has never been incontestably proved. The fact that intestinal toxins are all depressor, rather than pressor, in their action, appears to rule the digestive tract out of consideration, but is quite possible that in certain disordered forms of metabolism, pressor toxins may be elaborated elsewhere, and be responsible for the condition. The fact that hyperpiesis is associated with a shrivelling up of many of the more minute arterial twigs, and is, in a sense, compensatory in action, does not help us to understand the underlying cause. Though fatigue, strain, mental anxieties, and so forth, appear to be contributing factors, they can hardly be looked upon as the primary cause, and Lord Dawson's observation on a series of school girls suggests that the condition may exist from a very early age. The fact that early cases of hyperpiesis, without obvious organic changes in the vessel wall, respond to suitable hydrological treatment, suggests that the result may be due to detoxication, but there is one aspect of the question I should like to bring to your notice if only in a tentative fashion, and that is the factor of capillaries in determining the condition.
All recent work on the capillaries goes to show that so far from being merely passive conductors of blood driven into them through the arterial tree, the capillaries are themselves capable of wide active variations of calibre. Under ordinary circumstances only a small proportion of capillaries is patent at any one time. Thus it has been shown that in a tetanized muscle the number of capillaries visible may be anything from forty to fifty times as many as when the muscle is at rest. Furthermore, in poisoning by histamine and in surgical shock resulting from extensive laceration of muscles, the paralysed capillaries may distend till they hold practically all the blood in the body. In view of all these facts I think it is not unreasonable to assume that the capillaries play a much more important r6le in determining the blood-pressure than is usually recognized, and that their functional disuse and ultimate wasting may be primary aetiological factors. Also that the good results from hydrological treatment in the earlier stages are due to restoring the patency of capillaries more than to causing temporary dilatation of the smaller arteries and veins.
I am fully conscious that in these remarks I have only touched the fringe of what is a very wide subject. Many other conditions will, no doubt, occur to you, such as digestive disorders, functional derangements of the liver, and gall-stones, to mention only a few, in which hydrological treatment might be usefully employed in a preventive capacity. I have only mentioned certain diseases in which it might be so employed, to illustrate a generalization which I believe to be perfectly true, that medical hydrology might be much more widely employed as an agent of preventive medicine than it is at the present day.
